Context: Antibiotic resistance is a major threat to global health emerging rapidly in recent years, especially in countries such as India. Aims: This study aims to study the knowledge, attitude, and practices of physicians toward this issue. Settings and Design: A cross-sectional study, over a period of 9 months, involving 100 medical officers working at primary and secondary tier hospitals in West Bengal. Subjects and Methods: A pretested, structured questionnaire with 15 items was used to collect information on knowledge, attitude, and practices. Statistical Analysis Used: Data were tabulated and analyzed. Results: About 61% had worked in infectious disease ward, 95% did not have any special training on rational antibiotic use. 84% had prescribed antibiotics more than 30 times in the past 3 months. Furthermore, 87%, 80%, and 67% reported confidence in prescribing correct type, correct dose, and correct duration of antibiotic, respectively. Previous knowledge/training and national policy/guidelines were prominent guiding factors for prescribing. 84% think antibiotic resistance is a national problem and 69% think that it exists in their hospitals. Patient push and fear of the treatment failure were the driving forces behind overprescription of antibiotics. More than half of the respondents think too many antibiotics prescribed, too long duration, too low dose, and use in livestock were the reason for the spread of antibiotic resistance. More than 50% think policy, training, monitoring, and regulation would help in combating antibiotic resistance. Conclusions: Identifying and addressing the driving forces behind the irrational use of antibiotics and bridging knowledge and attitude gap of clinicians would help combating antibiotic resistance. Appropriate policies, training, monitoring, and involving physicians as key stakeholders would be necessary for addressing the issue.
Introduction
A ntimicrobial resistance is a major health problem and hazardous for the entire world, rising at an alarming rate in the middle-and low-socioeconomic countries. [1] [2] [3] [4] Two main contributing factors are excessive use of antimicrobials and inadequate infection control policies facilitating the spread of resistant microorganisms. [5] The bacterial disease burden in a developing country like India is very high. Hence, antibiotics play a huge role in controlling morbidity and mortality from such diseases. [6] The success of antibiotic treatment depends on the susceptibility, choice, dose, route, and duration limiting the prescribing choices. [8, 9] Multi-resistant microorganisms are the cause of many hospital-acquired infections, a leading cause of morbidity and mortality. [10, 11] Patients who receive inappropriate doses of antibiotics are more susceptible to acquire multidrug resistance. Disparity in local antibiotic resistance and the prescription pattern is frequently observed in a developing country like India. [3] Reduction in antimicrobial use or judicious use of antimicrobial is essential to limit this problem. One-way of addressing the issue may be through changes in prescribing behavior although physician's greatest hindrance against such changes might be patient expectations, breaking old habits, and fear that patients would go elsewhere. Hence, knowledge about the driving forces behind the antimicrobial prescription is needed. Still, the optimal method for addressing this problem is yet to be found. Such reforms may happen if there are fundamental changes in physician's attitude. Studies have been done in the past analyzing the prescription pattern of physicians. [12, 13] These results may not be necessarily applicable in other settings.
In India, since the infectious disease burden is high drug resistance caused by excessive antibiotic prescribing has prompted calls for reform. As a marker of disease burden, pneumonia causes an estimated 410,000 deaths in India each year, [14] and it is the number one killer of children. [15] A major reason behind such tragic reporting was due to inaccessibility to essential lifesaving antibiotics at the time of their need. On the contrary prescription of random antimicrobial agents in situations where there is no evidenced-based indications such as common cold and diarrhea lead to deliberate antimicrobial resistance.
Reporting of isolated cases of "New Delhi metallo-beta-lactamase 1 gene" expressed by some Gram-negative Enterobacteriaceae in 2010 has gained much importance and seriousness as far as antimicrobial resistance is concerned. [16] The World Health Organization study in which Escherichia coli was used as an indicator organism at four sites found high levels of resistance, especially in pathogenic isolates. [17] The study measured both antibiotic resistance and antibiotic use over the course of at least 1 year at all sites. Resistance rates were highest to those antibiotics in use the longest. However, resistance rates to newer antibiotics, such as fluoroquinolones, were particularly high in India. [17] These worryingly facts have hardly motivated the various stakeholders such as patients, physicians, veterinarians, health-care facilities, and retailers from large pharmacies to local drug sellers. Hence, this study was designed to assess the physicians, with a focus on their knowledge, perceptions and practices regarding various aspects of antimicrobial resistance. This study also intends to assess their antibiotic prescribing patterns, aiming to provide feedback about their practices and possibly to indicate potential solutions that could improve healthcare quality.
Subjects and Methods
A cross-sectional survey was conducted during 9 months at the Institute of Health and Family Welfare (IHFW) Kolkata which is the state nodal institute for training of doctors serving in the health departments under the government of West Bengal.
A total of 100 medical officers working at primary and secondary tier hospitals under West Bengal Health Service who attended induction training program for medical officers at IHFW, Kolkata, from January 2018 to September 2018 were enrolled for the present study. The induction program has been running in the institute for the past 10 years, aimed at providing the information needed to start with the responsibility of a medical officer. In total, four batches of induction program were completed during the period, and 25 participants in each batch participated. Hence, the study population consisted of 100 (25 × 4) medical officers. All medical officers attending the induction training in the above-mentioned time period were included in our exploratory study, and hence, no specific sampling was intended. A pretested, structured, closed-ended questionnaire was administered to them after seeking informed verbal consent. The questions were focussed on assessing the perception of the medical officers regarding antibiotic resistance.
A pretested, structured questionnaire was prepared based on our study objectives. It was circulated to five experts to validate its content. Then the questionnaire was administered to 10 medical officers for a pilot testing. It was subsequently modified as per their feedback, and the final questionnaire consisted of 15 multiple choice questions. The questionnaire consisted of three parts. The first part pertained to a collection of general information on the doctors, their experience, and whether any training received regarding antibiotic use. Part 2 of the questionnaire assessed the doctors' perception about antibiotic use and resistance. Part 3 consisted of questions to elicit the factors guiding antibiotic prescriptions of medical officers.
The data were analyzed using MS EXCEL ® and presented as descriptive statistics.
The study was approved by the Institutional Ethics Committee (Letter number RK/2016/414, dated 18-05-2016). Informed verbal consent was taken from all participants before administering the questionnaire. Table 1 shows that 61% of our study participants had any experience of working in infectious disease ward. Only 5% of the study participants had any training on the rational use of antibiotics. Figure 1 shows the antibiotic prescribing practices of the study population. It is found that 84% of our study participants had prescribed antibiotics on >30 occasions over the past 3 months. None of the study participants reported of not having prescribed antibiotics for their patients in previous 3 months. Figure 2 shows that results when participants were asked to score on a Likert scale of confidence level while prescribing antibiotics. It was found that 87%, 80%, and 67% were confident to very confident in prescribing correct type, correct dose, and correct duration of antibiotic, respectively. Figure 3 shows the distribution of 163 responses by the study participants to a question on factors influencing/guiding antibiotic prescriptions; 50.2% of the responses indicated previous knowledge or training, 40.4% of the responses indicated advice from existing national policy/guidelines in literature, and 9.2% of the responses indicated microbiology testing report as guiding factors for antibiotic prescription. Table 2 shows the perception of the study population about antibiotic use and resistance. About 84% of the study population perceive that antibiotic resistance is a national problem. About 69% perceive that it is a problem in their hospital, and 60% perceive that it is a problem in their clinical practice. Eighteen percent of the study population perceive that more than 50% of all antibiotic prescriptions were unnecessary and 47% perceive that the unnecessary prescription proportion of antibiotics was up to 20%. Figure 4 shows the proportional contribution of various reasons for unnecessary antibiotic prescriptions as perceived by the study participants. More than half of the responses by the study participants indicated patient push as the major reason, 36% of the responses indicated fear of the treatment failure as the reason and 13% of the responses indicated criticality of illness as the reason for higher unnecessary antibiotic usage. Table 3 shows the potential causes of antibiotic resistance as reported by the study population. More than 50% of the participants felt that too many antibiotic prescriptions, too long duration of antibiotic treatment, too low dose, and excessive use of antibiotics in livestock were the important potential causes for emergence of antibiotic resistance. Interestingly, paying too much attention to pharmaceutical representative/ advertising was not thought to be an important potential cause for emergence of antibiotic resistance. Table 4 shows the usefulness of potential interventions to stop antibiotic resistance as suggested by the study population. Educational session on prescribing was suggested as useful by 79 participants, the availability of local/national policies was thought to be helpful by 78, regular audit and feedback on antibiotic prescribing by 66, readily accessible microbiology advice by 69, and restriction on prescription of certain antibiotics by 57. Similarly, the availability of local/national resistance data and advice from infection control team were found to be helpful by 71 and 68, respectively. However, the number of respondents who felt that the restriction on prescription on all antibiotics was not a helpful intervention to stop antibiotic resistance was more than the number who felt otherwise.
Results

Discussion
The present study explores some of the important aspects in understanding the issues related to antibiotic resistance by studying the knowledge, perceptions, and attitude of the key stakeholders in the issue, the physicians, who are currently working in the health system of India.
It is evident from our study that though most of the study population had the experience of working in an infectious disease ward, only 5% admitted to have received a proper training on the rationale use of antibiotics. The frequency at which antibiotics were prescribed by the study participants was also high considering that 84% had prescribed antibiotics on more than 30 occasions in previous 3 months. This suggests that most physicians face situations in their clinical practice where there is a decision to be made on the usage of antibiotics. However, about 95% report that they lack a proper training on the rationale usage of antibiotics.
The selection of antibiotic for a particular bacterial infection, the dosage/interval and the duration play an important role in the dynamics of antibiotic resistance. We found in our study that the reported confidence levels on these key aspects of antibiotic usage by the study participants were quite high. However, though no objective assessment of the correctness of confidence levels being presented in this paper it is to be taken with caution in view of the training gap reported by the participants. The objective of any planned intervention to address the issue of antibiotic resistance should be to enhance the confidence in rational use of antibiotics by the clinicians.
The reported factors which contributed to the decision making on antibiotic prescription by the study (14) population included mainly the previous knowledge or training (50.2%) and existing national policy/guidelines (40.4%). Only 9.2% responses indicated that a microbiology testing report would guide antibiotic prescription. The availability of microbiological laboratories with culture and susceptibility testing facilities would further add to the precise decision-making in selecting antibiotics though time and cost factors are involved. Our study identifies the need for a structured training for practicing clinicians for building their capacities in rational prescription of antibiotics. Furthermore, the presence of national guidelines/policies would help doctors in contributing toward combating and mitigating the risk of emergence of antibiotic resistance. [4, 6] Our study shows that the awareness about the menace of antibiotic resistance is already present in large majority of clinicians, as 84% perceived this as a national problem; this may as well be true for the doctors in other parts of our country also. The problem of antibiotics not working for some infections might be a reality as 69% of our study participants perceived this problem in their hospitals and 60% felt this phenomenon in their clinical practice. This gives an idea about the difficulties perceived due to supposedly nonworking antibiotics against infections found during the course of clinical practice. Our study reveals that the problem has grown already bigger as perceived by majority clinicians. Another factor that our study found was 18% perceive that nearly more than 50% of the antibiotics that are being prescribed were unnecessary. This is shown in the literature to be an important factor that leads to development of antibiotic resistance. [3, 4, 18, 19] In our study, unnecessary antibiotic prescription was perceived to be mainly due to reasons such as patient push (61%), fear of treatment failure (36%), and criticality of the illness or the immunocompromised condition of the patient (13%). It is evident that the patient factors and nonspecific approach toward treating infections in a competitive medical practice environment play a major role in decision-making process of antibiotic usage. Few other studies have also documented that the social expectations and the caretaker's perception of the physician's role influence prescribing practices rather than the standard biomedical rules of management. [13, 20, 21] We suggest that identifying the driving forces for irrational antibiotic usage and addressing them with appropriate strategies at various levels would help in moving in the direction of combating the menace of emergence of antibiotic resistance.
Our study explored the knowledge about the potential causes of antibiotic resistance among the study population and found that only about 54%-77% knew that the factors such as too many antibiotic prescriptions, too long duration of antibiotic treatment, too low dose, and excessive use of antibiotics in livestock were the important potential causes for emergence of antibiotic resistance. Furthermore, paying too much attention to pharmaceutical representative/advertising was not thought to be an important potential cause by 57%. Hence, we suggest that there exist a knowledge and attitude gap of about 23% to 57% among clinicians which needs to be addressed to create a greater awareness on the potential causes for the emergence of antibiotic resistance. Similar conclusions on the usefulness of training in changing prescribing behaviour were made by few studies in the past. [22, 23] Our study also explored the perception of the study participants on the usefulness of select potential interventions from the existing literature to combat the emergence of antibiotic resistance. It is clear from the results that training/educational session, availability of local/national policies, regular audit and feedback on antibiotic prescribing, availability of local/national resistance data, advice from infection control team, and restriction on prescription of certain antibiotics were deemed to be useful by a large majority. This gives further inputs to device strategies and tools for implementation at appropriate levels to address the issue of antibiotic resistance in the context of India's health-care system. Literature also suggests similar strategies and tools have been developed and recommended by various international agencies and countries. [4, 18, 19, 24] 
Conclusions
We suggest from our study results that the doctors/physicians/clinicians working in public and private health care context in India are frequently faced with situations where decision on antibiotic usage is to be made. However, though they feel confident to prescribe antibiotics, their decision-making is based mostly on their previous experience and lack a proper training on rational use of antibiotics. Majority perceive that the problem of antibiotic resistance was evident in their practice and think it is a significant national problem. Majority think that it is the irrational use of antibiotics, such as excessive and improper use, that causes resistance; factors such as patient push, fear of failure of treatment, severity of illness, and less occasionally too much attention to pharmaceutical representative and advertising lead to irrational use of antibiotics. Identifying and addressing the driving forces behind irrational use of antibiotics and also bridging knowledge and attitude gap of clinicians would help combating antibiotic resistance. Appropriate policies, training, monitoring, and involving medical practitioners as key stakeholders would be necessary for preserving the effectiveness of precious antibiotics by addressing the menace of emergence of antibiotic resistance.
